BEST AVAJUBUE COPY • 
Wt §^ Office I 


PRIORITY 
DOCUMENT 

SUBMirrUD OR TRANSMirraD IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 


I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates onbehalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 


In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 


In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



^ NOV 2004^^ 

INVESTOR IN PEOPLE 

The Patent Office 
Concq)t House 
Cardiff Road 

Newport ^ 

South 03 JUL 2003 
NPIO to 


A n Rxpniifi VP. A ffftncv of the Denartment of Trade and Industry 


Form 1/77 


O 


The 
Patent ' 
Office 



24HAY8; 
POi/770O 



1963.^ 


Patoits Act 1977 
atiilel6) 


Request for grant of a patent 

(See the notes on the back of this form. You can also get 
an explanatory leaflet from the Patent Office to help 
you fill in this form) 

THlWiNTQFFiyB 

J 

Ik MAY 2002 

Hie Patent Office 

Cardiff Road 
Newport 

Gwent NPIO 8QQ 

1 . Your reference RD 440 

NEWPORT 



Patent application number 
(The Patent Office will fill this part) 


021 1 963.4 


124 MAY 2002 


3. Pull name , address and postcode of the or of 
each applicant (underline all surnames) 

British American Tobacco (Investments) Limited 

Globe House 
1 Water Street 
London WC2R3LA 
Patents ADP number (if you know it) 075 15778003 


If the applicant is a corporate body, give the 
country/state of its incorporation 


England and Wales 


Tide of the invention An Exposure Device 


Name of your agent fifyou have one) 


Margot Ruth WALFORD 


"Address for service" m the United Kingdom 
to which all correspondence should be sent 
(LnchuUng the postcode) 


Patents ADP number (if you know it) 


Patents Department 

British American Tobacco (Investments) Limited 
R&D Centre 
Regents Park Road 
Southampton S015 STL 
07515778004 . 


6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date'of filmg of the or of each of these 
earlier applications and (if you know it) the or 
each application number 


Country Priority application number 
(if you know it) 


Date of filing 
(day / month I year) 


If this application is divided or otherwise 
derived from an earleir UK application, 
give the number and flie filing date of 
the earlier application. 


Number of earlier application 


Date of filing 
(day /month /year) 


Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (answer 'Yes if: 

a) any cq?pUcant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
cg>plicant, or 

c) any named cppUcant is a corporate body. 
See note (d)) 


YES 


Patents Form 1/77 


Patents Form 1/77 
9. 


alter the number of sheets^^iy of &e 

fonowing items you are filiSPwdi this form. 
Do not count copies of the same docmneot 

Continuation sheets of tiiis foim 

Description 18 
ClaimCj) 
Abstract 
Drawing(5) ^ ^ 

If you are filing one of the followmg, 
state how many against each item. 

Priority documents 


10. 



t ranslations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Fonn 9/77) 

Request for substantive examination 
(Patents Form 10/77) 

Any other documents 
{please specify) 


11. 


12. 


I/we quest the grant of a patent on the basis of this application. 
Signature kH^VjoU 


Date 
23/05/2002 


Name and daytime telephone number of 
person to contact m the United Kmgdom 


Margot Walford 


02380 7937 30 


Warning 

T<!^ZS^!SrofZ"£;S„!r,^Zf^' ?! '^r^'''''"' "^"^ ^'^^'^ '^"^'^ y^hether publication 

ZaTb^b^^tf t ^I'ZT f "^.^^ prohibited or restricted under Section 22 of the Patents Act 1977. You 
nL f^ T"^^^ " n^cmao' toprohtbii or restrict your invention in this way. Furthermore ffyou live in the 
XJmed Kmgdom. Section 23 of the Patents Act 1977 stops you form applying fS' a p^^oad UZm Z^ 
Si r J" ^T^^''"-^''^ ^^'^ Office unless an appUcatimZs bL filed TletTewT^TjSrand in the 

"^"^ '^'"^ direaionprohMtingpubUa^nor 

commimication has been given, or any such direction has been revoked. 

Notes 

a) Jfyou need help tofUlin this form or you hm>e any questions, please contact the Patent O^e on 064S SOOSOS. 

b) Write your answers in aqtital letters using black ink or you may type them. 

""■^ StZ" ^T^!^ '^^'""^ ^^'""^ """yP^rt of this form, please continue on a senate sheet 

^XSI^Xt^"'""'^"''^^"'''^'" ^ny contiZnlon sheet sl^Zbe^ 

d) If you Iwve answered Tes' Patents Form 7/77 wiU need to be filed. 

e) OiueyouhavefinfdinthefomiyoHmusttermmbertosign anddmrif 


An Exposure Device 

The present invention relates to an exposure device 
for fluid mixtures, in particular cigarette smoke and/ or 
gas mixtures, on living cell cultures. 

Various exposure devices are known for the delivery 
of gaseous matter to living cell cultures. Each of the 
known devices facilitates the delivery of smoke to a cell 
culture chamber and the deliveary of nutrient medium to 
the base of cell cultures glrown in the cell culture 
chamber. The known devices provide complicated and often 
costly apparatus designed to prevent mixing of the 
gaseous matter and the nutrient medium. For example, DE 
195 2 6 533 describes an exposure device in which the 
gaseous matter is introduced into the top plate of the 
device and fed by radial smoke distribution means to 
distinct and separate cell culture chambers. The gaseous 
matter is then fed away from above the cell culture 
chambers to a central air outlet in the base plate of the 
exposure device. The gaseous matter is thus fed directly 
onto the top surface of the cell cultures. The nutrient 
medium is supplied to each cell culture chamber through 
inlet and outlet channels connected to reservoirs in the 
base plate of the device, each cell culture chamber being 
located in a separate reservoir, thus keeping the gaseous 
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matter and the nutrient medium separate as well as 
providing independent medium supply to each of the cell 
culture chambers. The apparatus described is complicated 
and costly to manufacture and requires monitoring of the 
flow rate of the gaseous matter onto the cells in order 
to ensure the cells are not damaged by the gas flow rate. 

^^^^^^ ^lly a i muO^er of medium inlet and outlet" pipes 

are required as each medium reservoir has its own inlet 
and outlet channel. 

In International Patent Application number WO 
99/36505 medium is fed through an inlet pipe to a number 
of separate cell culture chambers. Each cell culture 
chamber has its own discrete medium chamber thereunder. 
The apparatus is very complicated and costly to 
manufacture and does not allow continuous medium exchange 
at each of the cell culture chambers. The nutrient 
medium must be removed by the same means that supply the 
nutrient medium to the cells, thus medium must be removed 
before fresh medium and/or medium containing additives 
can be applied to the base of the cell culture. 

It is an object of the present invention to provide 
an exposure device for living cells cultures that has a 
nutrient medium chamber common to all of the cell culture 
chambers, therefore allowing continuous medium exchange 
at eaclx of i-Tre cell culture rhe-mbers. 


It is a further object of the present invention to 
provide an exposure device for living cell cultures that 
is simple and cheap to manufacture and easy to use. 

It is an even further object of the present 
invention to provide an exposure device for living 
cultvires that is operable to provide either basal or 
submersion feeding conditions for cells in which the 
medium supply can be set at selected inlet and outlet 
flow rates with no further need for human or electronic 
intervention. 

It is a yet further object of the present invention 
to provide an exposure device for living cell cultures 
which, in operation, requires no balancing of the medium 
inlet flow rate and the medium outlet flow rate in order 
to maintain medium supply to the cell cultures grown 
therein. 

The present invention provides an exposure device 
for living cell cultures comprising a base portion, a top 
portion, fluid inlet means, fluid outlet means, medium 
inlet means, medium outlet means, a medium chamber and a 
plurality of cell culture chambers, wherein the medium 
chamber is common to all of the cell culture chambers. 

Preferably the medium chamber has medium directing 
means therewithin. Advantageously the medium directing 
means is formed from a raised area of the base portion of 
the ea^osure device. Suitably the medium directing means 


o 



is an Island within the medium chamber around which the 
nutrient medium may flow. The medium directing means is 
positioned within the medium chamber so as to direct the 
flow of medium under each of the cell culture chambers. 
Preferably the medium directing means is centrally 
located within the medium chamber, and is even more 

^a?e*erably — lucaLed — equidistant — Eo — EKch — 5f the cell 

culture chamber^. 

Preferably the exposure device comprises two or more 
cell culture chambers positioned such that the base of . 
each cell culture Chamber is located within the medium 
chamber. Advantageously the exposure device comprises 
three cell culture chambers. 

Preferably the base of each of the cell culture 
chambers is spaced apart from the base of the exposure 
device to allow the medium to flow freely under each of 
the cell culture chambers within the medium chamber. 
Continuous medium exchange at each of the cell culture 
chambers is facilitated by the free flow of medium under 
each of the cell culture chambers. Continuous medium 
exchange is further enhanced by the positioning of the 
medium directing means. 

Suitably the gap through which medium is free to 
flow between the base of each of the cell culture 
chambers- aird- the base of "the er-^-osure a«vic'c is least 


cell culttire chambers and the base of the exposure device 
is about 2mm or more. Even more preferably the gap 
between the base of each of the cell culture chambers and 
the base of the exposure device is about 4mm. 

Medium is supplied to the medium chamber of the 
exposure device by medium inlet means and is removed from 
the medium chamber of the exposure device by medium 
outlet means. 

Preferably the medium inlet means is located to 
supply medium to the base portion of the exposure device 
whereby medium flows directly into the medium chamber. 
Even more preferably the medium inlet means is located in 
a side wall or bottom wall of the base portion of the 
exposure device. 

Suitably the medium inlet means is a pipe or a tube. 

Advantageously the medium outlet means is spaced 
apart from the medium inlet means and is separated from 
the medium inlet means by all of the cell culture 
chambers and/or the medium directing means. 

Preferably the medium outlet means is operable to 
remove medium from the top. surface thereof and suitably 
extends from the top portion of the exposure device into 
the medium chamber. The position of the intake end of 
the medium outlet means relative to the base of the cell 
culture chambers may be adjusted to allow for either 
basal or submersion feeding of the cell cultures. 
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Alternatively, the mediiim outlet means may comprise two 
outlet means, the first positioned to allow for basal 
feeding of the cell cultures, and the second outlet means 

being positioned to allow for submersion feeding of the 

cell cultures. 

During basal feeding the medium level is maintained 
"i^^li • thac meaium is always in contact with the base of 
the cell cultures. In an alternative experimental regime 
the medium level may be maintained such that the cell 
cultures are always covered by the medium, such a feeding 
• regime being known in the art as submersion feeding. 

Suitably the medium outlet means is a pipe or a 
tube. Preferably the medium outlet means is a 

retractable tube which may be locked into the exposure 
device such that the intake end of the tube is at a 
height above the base of the device selected by the 
operator. The height of the intake end of the tube above 
the base of the exposure device may be equal to the 
distance of the cell cultures above the base of the 
device in order to facilitate basal feeding of the 
cultures or, alternatively, the height of the intake end 
of the tiibe above the base of the device may be greater 
than that of the cell cultures in order to facilitate 
submersion feeding of the cultures. 

Locking of the yoijition of rhs medium c?atlet tixt-e 


be a threaded screw arrangement having a central bore, 
the medium outlet tube passing through the central bore 
of the threaded screw. Alternatively frictional locking 
means operable to adjust the position of the medium 
outlet tube may be provided. 

Preferably the medium outlet means is operably 
attached to first pump means, the pump means being 
operable at a controllable first pump rate. Suitably the 
first pump rate is in the range of about 1 ml/min. and 
about 20 ml/min. Preferably the first pump rate is about 
lOml/min. 

The medium inlet means is suitably operably attached 
to second pump means, the second pump means being 
operable at a controllable second pump rate. Suitably the 
second pump rate is in the range of about Iml/min and 
about 10ml /min. Preferably the second pump rate is about 
7ml /min. 

Advantageously the first pump rate is at least equal 
to the second pump rate in order that, in operation, the 
selected medium level is maintained without the need for 
further intervention. Preferably the first pump rate is 
greater than the second pump rate. Preferably the first 
pump rate is greater than the second pump rate and the 
medium level within the medium chamber does not vary by 
more than about O.Sram during operation. 


The medium outlet means and/or the medium inlet 
means may run continuously or, alternatively, may 
supply/remove nutrient medium in pulses at flow rates 
selected by the operator. When the medium inlet means is 
to run continuously, the first pump rate of the medium 
outlet means is greater than that of the second pump rate 

of the-medium inlet means, therefore no balancing of the 

pumps is required to maintain the medium at a level set 
by the operator. 

Preferably the medium chamber together with the 
medium directing means and the medium inlet and outlet 
means facilitates substantially contemporaneous medium 
exchange at each of the cell culture chambers. The 
medium directing means and the cell culture chambers are 
located with respect to . one another so that 
contemporaneous medium exchange occurs at each of the 
cell culture chambers. 

The exposure device further comprises a fluid 
exposure chamber common to said cell culture chambers and 
fluid dispersing means operable to provide substantially 
contemporaneous fluid exposure to each of the cell 
culture chambers. 

Preferably the fluid inlet means of the present 
invention is located in the top portion of the exposure 
device. Kv(»r.- more preferably t:h-3 flui.± inleL iiierfUL^ 33 



located in the centre of the top portion of the exposure 
device . 

The fluid inlet means may be adapted to connect with 
fluid generating means whereby fluid is delivered to the 
exposure device through the fluid inlet means . 

The fluid is passed through the fluid inlet means to 
the fluid exposure chamber via the fluid dispersing 
means. Suitably the fluid dispersing means may. be a 
disc-shaped plate above the cell culture chambers 
operable to disperse the fluid before the fluid reaches 
the fluid exposure chamber. * 

Advantageously the fluid flow rate supplied to the 
cell culture chambers is up to about 700% of available 
air space per minute. 

Preferably the fluid outlet means is located above 
the level of the medium within the medium chamber such 
that medium does not flow through the fluid outlet means. 
More preferably the fluid outlet means is positioned such 
that the medium outlet means is at a level lower in the 
medium chamber than the fluid outlet means. 

Advantageously the fluid outlet means may be 
located in a side wall of the base portion of the 
exposure device or, alternatively, is located in a side 
wall of the top portion of the e^qposure device. 

Preferably the fluid may be smoke, a gas, an 
aerosol, or the like, or an air mixture thereof. 
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Each cell culture chamber is suspended in the medium 
chamber and is suitably held in position by a cell 
culture chamber support. Advantageously the cell culture 
chambers have a fluid passage gap in the side wall 
thereof. Cell culture chambers suitable for use in the 
present invention will be well known to those skilled in 
th e . art . 

The cell culture chamber support may 
advantageously be comprised of a sheet of material having 
a plurality of receiving holes therein into which the 
cell culture chambers may be lowered. The cell culture 
chamber support may further act as a partial partition 
between the fluid exposure chamber and the medium chamber 
thereby ensuring that the fluid flows through the cell 
culture chambers before exiting the exposure device 
through the fluid outlet means. 

Preferably the cell culture chamber support is 
formed from the same material as the exposure device. 
Preferably the material from which the exposure . device 
and the cell culture chamber support are formed is an 
inert material. when referred to herein, inert material 
shall be taken as meaning a material that does not 
chemically interact with a fluid capable of use in the 
aforesaid device. Suitably the exposure device and the 

cell CUl±:ure= nK^mH^T r.iiv%>-v^7.*- ^, . , _ 

^s^^^.^_.-rt. 111=. y i-urmco. rrc-Tn e. 



stainless Steel,. Perspex™ and Glass. Other suitable 
materials will be known to those skilled in the art. 

The present invention further provides a method of 
supplying nutrient medium to cell culture chambers 
whereby nutrient supply means, medium directing means and 
cell culture chambers are mutually arranged to provide 
substantially contemporaneous nutrient medium 

replenishment at each of said cell culture chambers . 

The present invention further provides an exposure 
device for living cell cultures having a medium chamber 
common to a plurality of cell culture chambers and medium 
directing means, the cell culture chambers and medium 
directing means being mutually arranged so as to provide 
substantially contemporaneous medium exchange at the cell 
culture chambers - 

In order that the invention may be easily understood 
and readily carried into effect, reference will now be 
made, by way of example, to the following diagrammatic 
drawings in which: 

Figure 1 shows in longitudinal cross -sect ion an 
exposure device in accordance with the present invention, 
and 

Figure 2 shows in plan view an exposure device in 
accordance with one embodiment of the present invention, 
the top portion of the device, the cell culture chambers 
and the medium outlet means having been removed. 
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Figure 1 of the diagrammatic drawings hereof shows 
an exposure device 1 in accordance with the present 
invention. The es^osure device comprises a circular base 
portion 2 and a circular top portion 3 fitted together by 
means of closure screws (not shown) . The top portion 3 
and the base portion 2 when closed together form a sealed 
cnrirt^ A rxi&ber seal mot snown) situated between the top 
portion 3 and the base portion 2 ensures no fluid leakage 
from the exposure device 1 during the operation thereof. 
Medium chamber 4 consists of a hollow well for holding 
nutrient medium and is located in base portion 2 of the 
exposure device 1. Between the top portion 3 and the 
base portion 2 is located a cell culture chamber support 
5. Cell culture chambers 6 are placed into receiving 
holes 21 in the cell culture chamber support 5. The base 
7 of each cell culture chamber 6 is comprised of a 
permeable membrane onto which cell cultures 8 may be 
seeded and grown. Fluid passage gaps 9 are provided in 
each cell culture chamber 6 to allow fluid to escape from 
the cell culture chambers 6. The base 7 of each of the 
cell culture chambers 6 is spaced apart from the bottom 
of the exposure device to allow the medium to flow freely 
under each of the cell culture chambers 6 within the 
medium chamber 4. Medium directing means 10 is located, 
in plan, visx^y .-.=ntraT.ry and equidiafco.nt to each ol Liie 



Medium inlet means 11 is located in the base portion 
2 and provides medium to the medium chamber 4 by means of 
a pump (not shovm) . Medium outlet means 12 may be a pipe 
attached to a second pump (not shovm) for extraction of. 
the nutrient medium from the medium chamber 4. Medium 
outlet means 12 is removable from the top portion 3 of 
the exposiire device 1. The intake end of medium outlet 
means 12 passes through a hole 22 in cell culture chamber 
support 5 into the medium chamber 4 . Medium outlet means 
12 may be fixed into position by a locking means (not 
shown) . The locking means may be provided by a threaded 
screw having a central bore therethrough. In this 
instance, medium outlet means 12 may pass through the 
central bore of the threaded screw. 

Fluid inlet means 13 is centrally located in top 
portion 3 and comprises an inlet bore 14 through an outer 
sleeve 15, the inlet bore 14 dispersing fluid through 
three further radially arranged bores 16 above fluid 
dispersing means 17 into fluid exposure chamber 18. 
Fluid outlet means 19 is located in base side wall 20.- 
The fluid outlet means 19 may alternatively be attached 
to pump means (not shown) for rapid removal of the fluid. 

In operation, nutrient medium (not shown) is pumped 
into the medium chamber 4 (punp not shown) , the nutrient 
medium being pre-heated to the required temperature for 
cell maintenance. The nutrient medium is pumped into the 
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medium chamber 4 at a fixed pumping rate uxitxl it either 
contacts the base of the cell culture chamber 7 as is 
required for basal feeding of the cell cultures 8, or the 
medium is allowed to reach a level in the medium chamber 
4 at which the cell cultures 8 are submersed in the 
nutrient medium as is required for submersion feeding of 

the cell cultu-LfciB 8 -; ■■ 

A pump rate of the medium outlet pump is greater 
than the pump rate of the medium inlet pump rate, thus 
ensuring a constant level of nutrient medium in the 
medium chamber 4. When the nutrient medium contacts the 
bottom of the medium outlet pipe 12, medium is sucked 
away by the action of the outlet pump means. The 
respective pump rates and height of the medium outlet 
means should be selected to ensure the nutrient medium 
level deviates by no more than 0.5mm during operation of 
the pumps. Once the medium meniscus formed at the intake 
end of the medium outlet pipe 12 breaks the liquid 
suction from the outlet pump ceases. The medium level is 
thereby maintained such that medium always contacts the 
base 7 of the cell culture chamber 6 during basal feeding 
or, alternatively always submerges the cell culture 8 to 
the same depth during sxabmersion feeding thereof. 

In an alternative arrangement the exposure device 1 
is provided with tv/cr- nn=dium outlet mcdns 12. The iuLcike 



distance above the base of the exposxire device 1 as the 
cell cultures 8 and the intake end of a second medium 
outlet means 12 is a greater distance above the base of 
the exposure device 1 than the base of the cell cultures 
8. Operation of the first medium outlet means 12 allows 
for basal feeding of the cell cultures 8, and operation 
of the second medium outlet means 12 allows for 
submersion feeding of the cell cultures 8 . 

In a further alternative arrangement (not shown) of 
medium outlet means 12, there is provided an inverted Y- 
shaped tiobe and switching means. The two intake ends of 
the medium outlet means 12 may be fixed at different 
distances above the base of the exposure device 1, thus 
allowing switching between basal and submersion feeding 
conditions. The switching means may further be provided 
with timing means to allow switching between basal and 
submersion feeding conditions at timed intervals. 

The nutrient medium is free to flow within the 
medium chamber 4 such that it flows under the base 7 of 
each cell culture chamber 6. The medium directing means 
10 ensures medium exchange occurs under each cell culture 
chamber 6 substantially contemporaneously. 

In operation, a fluid is piped through the fluid 
inlet means 13, and is dispersed by the fluid dispersing 
means 17 and into the fluid exposure chamber 18. The 
fluid is free to flow over the cell cultures 8. The 
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fluid then disperses out of the cell culture chambers 6 
through fluid passage gaps 9 and exits the exposure 
device 1 through fluid outlet means 19. 

In an alternative embodiment of the present 
invention the fluid outlet means may be located in the 
top portion of the exposure device. Fluid may disperse 
— t h r o ughout the II aid exposure chamber 18 and out through 
the fluid outlet means 19 having dispersed into the cell 
culture chambers 6. In this alternative embodiment the 
cell culture chambers 6 may have solid walls with no 
fluid passage gaps 9 therein. 

The temperature of the nutrient medium may be 
maintained by placing the esqjosure device 1 on heating 
means (not shown) . The heating means may suitably be a 
warming-plate covered with a material capable of heat 
transfer to prevent hot spots on the base portion 2 of 
the exposure device 1. The material capable of heat 
transfer may be bubble wrap, for example. 

In an alternative embodiment of the present 
invention, the external perimeter of the exposure device 
1 may be of any shape, for example square or rectangular, 
and the medium directing means is centrally located 
within the medium chamber and is equidistant to each of 
the cell culture chambers. 


The exposure device of the present invention may be 
used in accordance with the following method. 

At least two hours before beginning the experiment 
two large bottles of nutrient medium are pre -warmed to a 
temperature required for cell maintenance and the 
apparatus are sterilised. 

Costar Transwells™ with cultured cells attached to 
the lower membrane thereof are lowered into the receiving 
holes in the cell chamber support of the e^^osure device. 
The top portion of the exposure device is fitted together 
with the base portion and closed using the closure 
screws. The height of the medium outlet pipe above the 
base of the exposure device is set to facilitate basal 
and/or submersion feeding conditions and the medium 
outlet pipe is locked into position using a threaded 
screw. The medium inlet and outlet pumps are attached 
and the fluid inlet pipe is attached to a smoking 
machine . 

The exposure device and the medium inlet piping is 
then wrapped in bubble wrap to ensure full insulation. 
The device is placed onto a warming-plate set at the 
required temperature. 

The medium outlet pump rate is selected such that it 
is greater than the medium inlet pump rate and nutrient 
medium is pumped into the medium chamber of the exposure 



device to the level determined by the height of the 
intake end of the medium outlet pipe above the base of 
the exposure device. 

The smoking machine is turned on and the smoke 
generated from the machine is piped into the fluid 
exposure chamber, via the fluid inlet pipe, for a set 
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